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 24 
˸ͻ Ñ»Çë˄˼ʉkÏÄÔ¥ˌǤ
ǣɱÏÄÔ¥ -(]AHbYc%7?C0	(d-((]AƐŕÉÇæ©ßd-W?iSUbB?d
)]ADAG:
ƕǜÏÄÔ¥ -(]AHbYc%7?C0	( dͺ-((]AƐŕÉÇæ©ßd-W?iSUbB?d
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MGSHHHHHH   GLVPRGSH M-
His6tag Thrombin Protease site Histone Amp+
 26 
%+ Ñ»Çë 5	6 ˄˼
5	6 ˄˼ĳ˵ʤʲɔ˵͹5bY]ebQUdQ?	()+ eͺ5	6  %
 BY%BH5QWQbBcU ˄˼ÖéÇ¶íçŭîj͹HQAQ[QUdQ?	
((, eͺBY%BH5QWQbBcU ɬńy Yc.%5	6  6 áɤŬyd5	6%6 ˽Ŭ
ėáǌǤx}e% ɔ BY%BH5 ˄˼á˵kdɬńyÑ»ÇëÁëÐ²
̠ Yc.%5	6  6 áʻáçɋŐmdƕǜÏÄÔ¥áʉk̴Ȯy͹˸  eͺ
ƕǜx}·ëÖçáĿȹǤÏÄÔ¥ )%, ͫɂ̴Ȯy͹˸  eͺǑd
HXbB]RYACbBdUQcU9UQ?dXSQbUáŐmdÑ»ÃºëÁñáņ͖yeņ͖
ǑdĿȹǤÏÄÔ¥ ) óçɳ–®åß²éÝÇñåÔ§ Y#BQT).'.(
GeCUbTUh((9UQ?dXSQbUáʉk˄˼yeɬń·ëÖçɲ˗ˀ 5]YSBA
I?dbQ%,+((((AK7C áʉkɲ˗ydȟˋ˄˼ɼye
 
 27 
˸  Ñ»Çë˽ŬėĿȹǤʉkÏÄÔ¥ˌǤ
ƕǜÏÄÔ¥ )(]AHbYc%7?͹C/	- dͺAƐŕÉÇæ©ßd
)]A98H5d(]A%]UbSQCdBUdXQAB?
ĿȹǤÏÄÔ¥ ) )(]AHbYc%7?͹C/	- dͺAƐŕÉÇæ©ßd
]A%]UbSQCdBUdXQAB?
ĿȹǤÏÄÔ¥  )(]AHbYc%7?͹C/	- dͺ)AƐŕÉÇæ©ßd
]A%]UbSQCdBUdXQAB?
ĿȹǤÏÄÔ¥ + )(]AHbYc%7?͹C/	- dͺ(	-AƐŕÉÇæ©ßd
]A%]UbSQCdBUdXQAB?
ĿȹǤÏÄÔ¥ , )(]AHbYc%7?͹C/	- dͺ(	)AƐŕÉÇæ©ßd
]A%]UbSQCdBUdXQAB?
 
 28 
%, Ñ»Çë˽ŬėĿȹǤ
ȧƩͲ +	)d+	+d+	.d+	/d+	0 á  ŰÑ»Çëĸ͊ė
͹+%,%5%6 ĸ͊ė dͺ+	)d+H á  ŰÑ»Çëż͊ė+%, ż
͊ėd5d6áŰÑ»ÇëĀ͊ė5%6Ā͊ėá  ĿȹǤye
ĿȹǤȐɖĳ˵ʤʲɔ˵͹HQSXYgQAQUdQ?	((0HQSXYgQAQ
UdQ?	()( eͺÏÄÔ¥˸ƌkę˼y͹˸  eͺ
º % ˄˼yÑ»ÇëÐ©ÂíáʻáçɋɤŬyeÑ»Çëĸ͊ė
 +͹)	,]W dͺ,͹)	(]W dͺ5͹)	]W dͺ6͹)	]WͺáɤŬyeÑ»
Çëż͊ė +͹)	,]W dͺ,͹)	(]W ͺɤŬyeÑ»ÇëĀ͊ė 5͹)	
]W dͺ6͹)	]W ͺɤŬyeɤŬyÑ»ÇëÐ©Âíɲǆp )	-]W']?
lƕǜÏÄÔ¥áŐmɬ̃x}eǑdĿȹǤÏÄÔ¥ )  ,
Ž̴ȮydƕǜŌá͖ke̴ȮǑ·ëÖçóçɳ–®åß²éÝÇñå
Ô§ Y#BQT).'.(9UQ?dXSQbU˄˼yeɬń·ëÖçɲ˗ˀ 5]YSBA
I?dbQ%,+((((AK7C áʉkɲ˗ydȟˋ˄˼ɼye

%- Öå»ÞÈ 8B5 ˄˼
Ë²è­¿íßö8B5ĳ˵ʤʲʉk k̈́Ňy͹#eWUbUdQ?	
)11/ eͺË²è­¿íßĿȹǤʉk8B5ÑÇα%cQdU??YdǗŇʋȫ/+RC
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Ɓ - ),.RC8B5 Öå»ÞÈØ²ÁíÝÄÖ
äëÓ¹æëˠǜ͂ĐƠáȡ{Ƙ˦˭ʕʃØ²Áí /+RC ÑÇ
α%cQdU??YdU8B5 ̈́Ňp , æÓíÇõ¤keǭńyÖå»ÞÈ 9SBFJ
ŃʅyǑd7=D Ńʅyd9SBF= ŃʅyeͶ˫ͬƊ 9SBF= ņȎͬƊáå¨ó
í¹äë{vd),.RC8B5 áę˼ye
 
GATATCGGATCTGAATTCAGCTGAACATGCCTTTTGATGGAGCAG
EcoRV                          EcoRI
TTTCCAAATACACTTTTGGTAGAATCTGCAGGTGGATATTGATATC
                                                                                            EcoRV
24 repeats
α-sat. α-sat. α-sat. α-sat.
Amp+
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ęʉǊvp¢o͹Ɓ )-d˸ . eͺvvod5%6  8B5 
ˎŬ¨­ëʞāęʉpöǘʖǎŎáǮnd+%,  8B5 ˎŬʒɍǜ
ʞāęʉǤʷk˞m eöǘʖʞāęʉʯͯpʑ
vdË²è­¿íßpɇ͙ʖƸƓ{Ǚ˾ǜ̠o×y
 ke
 ɂÑ»ÇëÏæäëÇáŰ +H Ë²è­¿íßk˞ƯyeÑ»
ÇëÏæäëÇ +H áŰË²è­¿íßɹƤƨǜ̍Ͳá˵ˎȯdø˾
ƉË²è­¿íßɋd˯ y°ñƤƨȹ̸jvpαo͹Ɓ
).5 eͺĳ˵ʤʲ +H Ë²è­¿íßø˾ƉË²è­¿íßɋd˯y°
ñƤƨȹ̸ėjƎŲx ndɹƤƨǜ̍Ͳˎȯĳ˵ʤʲî
˩yk͹HQSXYgQAQUdQ?	()( eͺɹƤƨǜ̍Ͳnt +H Ë²è­¿
íßø˾ƉË²è­¿íßɋdAT ˳ĴÓí²pĕkɨǆĔ˛yke
d+H%,  8B5 ̃͞ɨǆpĕkdË²è­¿íßķėȹ̸pñ
ƤƨǻƯqevv +%,  8B5 ˎŬpË²è­¿íß
ķėȹ̸Ƥƨǜʞ͐ykváʨŹykeƩ͚d+  8B5 Ƥƨ
ǜ͉˾ƎŲx k BȦʹäÞÍ͇˛Ǿáǲ 79BD%5 áŰË²è
­¿íßø˾ƉË²è­¿íßɋdñƤƨȹ̸ėáǌǤ{͹5bY]ebQ
UdQ?	()-?BABUdQ?	(). eͺȧśƔ̗ȌǓ ʢ˿od+%, 
Ë²è­¿íßķėƤƨǜǍͨáŢ{dƃũlǎŎáǮk
˞m e+%, ̪ŀĒ͌ţǛŋǑ˥ˮykpd+ ĊŐx 
˝̊ǑĤͰƳĶx Ñ»Çë+ÏæäëÇî’̪ŀɜǜŕǎŎáǲ
e +%, ²éÝÃëïƢƅyp̪ŀáɜǜŕx}ɿ˧ɀ
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ˤáȡykvpʨŹx ećǑd+%, plË²è­¿íßķ
ėƤƨǜǍͨáŢyd̪ŀĒ͌ţǛƬò{o̐ˊ̃Ȯ{Ǚ˾
pje
 ɂÑ»ÇëÏæäëÇ 5	6 áŰË²è­¿íßɹƤƨǜ̍Ͳk
˞Ư{e5	6 ̪ŀdĤǕd˽˼p̢q 8B5 ͬƊî–ʖ͜ʱ{
vpʢ k͹5bY]ebQUdQ?	()+ eͺ:F5D ̃Ȯ 5	6 ˊ
ˢĽʹkáÒæÅ§jʢ ndŞž 5	6 Ë²è­¿í
ßȹ̸ñƤƨǜ×˞m k͹QedYUbUdQ?	((, eͺy
oydȧśƔ̗ȌǓ ʢ˿ 5	6 Ë²è­¿íßy¡ø˾ƉË²
è­¿íßɋdƤƨʖȹ̸ėáǌǤ{vp¢o͹Ɓ ).6d7 eͺ
d5	6 áÒæÅ§ʹxŉà®Ê¼ßx k˞m
 eĜmÑ»Çë²éÝÃëƳĶd͖Š͐ò{Ñ»Çë¹âÙé
ëęʉɀǅ̾kÑ»ÇëáÒæÅ§ƕŕ{ev v
o 5	6 ɿ˧Ñ»Çë¹âÙéëęʉɀǅ×ko
ǻƯx eȧśƔ̗ȌǓ ʢ˿ą́mdćǑdˊˢĽ 5	6 
̐ˊ̃Ȯpȣǐx e

-%+ ȏ̀ÑÇÑ»ÇëÏæäëÇ̍ͲˀĽĿȹǤ̃Ȯ
 Ñ»ÇëÏæäëÇË²è­¿íßť̰ vdɽǗʖ²é
ÝÃëáǌǤyd8B5ċ̙Ƭò{e̱ Ǆdȏ̀ÑÇÑ»ÇëÏæäëÇ+	.d
+	/d+	0 pʕ˿x ͹AQUXQbQUdQ?	()- eͺv Ñ»ÇëÏæäë
ÇˊˢĽ̛ƮƢƅ{ø˾ƉÑ»Çë +	) Ñ»ÇëÏæäëÇ +	+
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äÞÍ͇ʞŭǜpʹk͹0/%10dƁ )/ eͺyoyäÞÍ͇ʞŭǜpʹ°×Ñ
»ÇëÏæäëÇɀˤĉÑ»Çëʑvpǟƨx eĜm
+	+ ø˾ƉÑ»Çë +	) ɋ̬{d)+- äÞÍ͇öĮo -äÞÍ͇
ʑäÞÍ͇ʞŭǜʹkÑ»ÇëÏæäëÇjeyoy +	) ˽˼Ğ
Ƣʖ²éÝÃëť̰ ưyd+	+ ˽˼ͥĞƢʖ²éÝÃë
ť̰ d  ʑ²éÝÃëƳĶˍ̧͹˽˼ͥĞƢʖͺáǲv
pʢ k͹#UgYcUdQ?	()( eͺƩ͚ +	+  +	) İĔÅéà
äͬƊÙæ½ëÇéàäͬƊƶƅ{vpʢ k͹#UgYcUdQ?	
()(KBAWUdQ?	()( eͺŐm +	+ ̪ŀɜǜŕͬƊƶƅ{vp¢
ond+	+ –ōʕʃ̪ŀĒ͌ţǛƬò{ƎŲx k͹7XBg
UdQ?	((- eͺvlÑ»ÇëÏæäëÇäÞÍ͇ʞŭǜpʹ°×d
ˊˢĽķ°ʑɀˤáȡ{e +	.d+	/d+	0  +	+ äÞ
Í͇ʞŭǜʹkpdɿ˧ɀˤáȡ{vp˞m e
 ćdúƺƘƣƘƹǝ˵ĳʇñçíÖĻd+	.d+	/d+	0 p
ʇėĽʕʃyko̕eºdúƺƘƣƘƹǝ˵ĳʇñçíÖ
 ]FB5%cUa á˵e]FB5%cUa ˎȯd+	.d+	/d+	0 Ļ̪ŀx k
vp¢o͹HQWeSXYUdQ?	()/ eͺɂúƺƘƣƘƹǝ˵ĳʇ
ñçíÖĻūÑ»ÇëÏæäëÇɽʑʖ̒̚{ǩėáę˼y͹Ɓ , eͺ
vǩėáʉkúƺƘƣƘƹǝ˵ĳʇñçíÖÑÇˌ˚áʉkĵ
ʓȱ˫á˵eˎȯd+	.d+	/ ÑÇˌ˚ïʕʃpʧ̒x 
͹HQWeSXYUdQ?	()/ eͺ+	0 qȶńx oe]FB5%cUa 
× +	0 ĕk̪ŀ͊jd+	0 Ñ»ÇëÁëÐ²̠ʕʃ͊p˯y°ĕ
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 v Ñ»ÇëÏæäëÇɀˤ̃Ȯá˵ld̍ͲˀĽĿȹǤá
̍e
 +	/ Ñ»ÇëÁëÐ²̠äÞÍ͇ʞŭǜpʹk͹1/ͺpdǒȫɖÑ»
Çë˽ŬėŢË²è­¿íßpǌǤx k¢o͹Ɓ )1 eͺ+	/ p˽
ŬėáǌǤqkŞžáɽƨ{d+	/ Ë²è­¿íßáÆçȹ̸á
7CCHdDiAC# ęǤyd+	+ Ë²è­¿íßɋ̬yeˎȯd+	/5bW1.
Ī͋p , ưyɼʅʖ˷ʴylvp¢o͹Ɓ - eͺȧáÆço
+	/  , ˽ŬėáǌǤqkʅʋîj˞m evvo
d+	/ ɀˤ , ČƖ²éÝÃëˎŬžƠ˽ŬėáǌǤyd²éÝÃë
ť̰ vp˞m e+d,d5d6 ×Ñ»ÇëÔ¬í
çÈÈà¨ëŵ dα%XU?Yh ȹǤx Āɂȹ̸áǲe+%,d
5%6 ˽Ŭė  Ñ»ÇëÔ¬íçÈÈà¨ëŭƔpʞāęʉ{v
˽ŬėáǌǤ{eyoy;ʯͯÑ»ÇëÁëÐ²̠ĉ×ƌȧ̪ŀ
žƠ H:==8 ·ÕãÊÄÇj H5:,dH5:.dH5:1dH5:) ½ëÇéàäͬ
Ɗ͜ʱykÁëÐ²̠d79BD%Hd79BD%Kd79BD%Gd79BD%L dÑ»Ç
ëÔ¬íçÈÈà¨ëáǲÁëÐ²̠Ƣƅ{͹LYUUdQ?	)11.BYcXYAB
UdQ?	() eͺ+	/ Ñ»ÇëÔ¬íçÈÈà¨ëáǲÁëÐ²̠˽Ŭė
áǌǤyd²éÝÃëť̰ o×y ke
 +	0 Ë²è­¿íßǌǤx vp¢opdË²è­¿íßĉ
·ÕË²è­¿íß˞m ʈɼpʇzk͹Ɓ (5 èíë , eͺ+	0 Ë
²è­¿íß·ÕË²è­¿íßpŰ Şžy+	0Ë²è­¿íß
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p˯y°ñƤƨȹ̸ėjdͥƕǜ D59  +	0 Ë²è­¿íßp’
ŅʖƸƓyd·ÕË²è­¿íßpǌǤx ˞m eƩ͚ +	0 Ë
²è­¿íßɹƤƨǜ̍Ͳá˵ˎȯd+	+ Ë²è­¿íßɋdȹ̸
Ƥƨǜp˯y°ñƤƨjvp¢o͹Ɓ . eͺ·ÕË²è­¿íß
²éÝÃëæáÆæëñͬƊ̪ŀͬƊ²éÝÃëˎŬžƠp͜ʱ{ͬ
Ɗƶƅ{˞m k͹FXUUUdQ?	(), eͺd+	0  B ȦʹÅ
¨çɽʑʖäÞÍ͇˛ǾpƗk͹Ɓ ). eͺÑ»ÇëÁëÐ²̠ BȦʹÅ¨
çͬƊɽƨȹ̸áǲºdÔè°¹Õçje+ Å¨ç˝̊ǑĤͰá
ŦtdË²è­¿íßǜ̠ǍͨáòmeĜm +  , ʐʜæºëÇæ
àÃçŕãí²éÝÃëéÓºªÌÅ§Ä²Ýí²jd̪ŀáĢ̻{
vpʢ k͹6UbAcdUYAUdQ?	((.GXYUdQ?	((. eͺx
+  ), ʐʜæºëä½Ãçŕ̪ŀɜǜŕƬò{͹!BXAccBAUdQ?	
((1 eͺîȐd+	0  , ʐʜd), ʐʜäç±Êëd¨¿é¨¹ë˛Ǿx 
ndŕƣĤͰá¤Ŧtke +	0 pť̰ ²éÝÃë
ãí²éÝÃë°°d̪ŀǨŊʖ²éÝÃë˞m e
Čïl +	0 ²éÝÃëæáÆæëñx {kͬƊ͜ʱydɽǗʖ
˝̊ǑĤͰÐÁíëáǲvpǟƨx ećǑd+	0 ˝̊ǑĤͰd
²éÝÃëæáÆæëñžƠ͐ġá̐ˊ̃Ȯ{vpȣǐx e

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
Ɓ - +	/ Ë²è­¿íßáÆç
͹5ͺ+	+ Ë²è­¿íß͹-L/Lͺ 1. ʐʜų̯äÞÍ͇áǰƘyƁe˱
ˬp +	+dˉ pĉÑ»Çëáʨyke͹6 ͺ+	/ äÞÍ͇á˛Ǿy +	/
Ë²è­¿íßáÆçȹ̸͹ňȣáÆç2-L/Lͺ 1. ʐʜų̯äÞÍ͇á
ǰƘyƁe̡p +	/dˉpĉÑ»Çëáʨyke+	/5bW1. ¿ÔÇ
©ªä 7CCH Ī͋pťǓķȹ̸áʨykeķƁ DiAC# ę
Ǥye͹͹HQWeSXYUdQ?	()/ͺ GeCC?U]UAdQbi:YWebU ǈʉdȆƕy
ͺ

H3.3Ser96 H3.7Arg96
H4Leu62
H4Leu58
H4Leu62
H4Leu58
(A) H3.3 ヌクレオソーム (B) H3.7 ヌクレオソーム
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 ȏ̀Ñ»ÇëÏæäëÇ +	. áŰË²è­¿íß +	+ Ë²è­¿íß
ēȹ̸jeyoy +	+ Ë²è­¿íßķ°ʑƸƓɀǅáȡ{
vp¢o͹Ɓ / eͺ+	. ×°·¿íßȹ̸á¤ˑǲqkv
pʨŹx ͹Ɓ . eͺ̱Ǆd̪ŀţǛË²è­¿íß˥ˮ°d×
°·¿íßázy·ÕË²è­¿íßǌǤx vp
¢oq͹7B?UUdQ?	(), eͺd×°·¿íßáǌǤqk
+	. Ë²è­¿íßî˪ʖ̪ŀţǛ°dɽɅɾɕð̪ŀţǛ
Ƭò{˞m eĜmÑíÇ¹äÄ²Ǜʽ͐{͂ĐƠų̯d
î˪ʖË²è­¿íßáˑǲ{̪ŀţǛɀȹ°dÑ»Çëp 8B5 o
ķ˥ˮ{ɽɅ̪ŀţǛjvpʨŹx k͹Hce[YiQ]QUdQ?	
)11, eͺvlɽɅ̪ŀţǛp̢v͂ĐƠï +	. ͜ʱyk
o×y kećǑd+	. p²éÝÃëölƶƅõȮyd
̪ŀŊǔɀȹnt +	. ǎŎ̃αpȣǐx e
 +	.  )0d)1 ʐʜ×ɽǗʖäÞÍ͇˛Ǿáȡ{e+  )0d)1 ʐ
ʜË²è­¿íß˸ͦĔ˛yndĉÑ»ÇëÁëÐ²̠ʝǺʞ
āęʉykk͹Ɓ 7 eͺyoyĉ²éÝÃëˎŬžƠʞāęʉ͐
¢ko˞m eĜm +5bW)1 Ñ»Çë¹âÙéë
5cV)'7=5 ʞāęʉ͉˾ͬƊjƎŲx k͹BQdce]UUdQ?	
((/ eͺÑ»Çë¹âÙéëÑ»ÇëÁëÐ²̠²éÝÃëƳĶ˥ˮ
áǧőt{ÁëÐ²̠je+	.  )1 ʐʜ½æëjd+	. 
+	+ ɋd5cV)'7=5 ʞāęʉy°kvpʨŹx ed+	.
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